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The results of the experiment showed no significant difference. 
between early postemergence treatments and late postemerlence treatments. 
There were no significant differences in broadieaf weed control in trea~­
ments which received 0.14, 0.28, and 0.35 kg ai/ha of fomesafen for 
either 1987 or 1988. poor broadleaf weed control resulted with the 
application of fomesafen at i •• lowest rate (0.07 kg ai/ha). No 
significant differences were found in broadieaf weed control between 
concentrations of 0.25% and 0.50% of the nonlonic surfactant added to 
fomesafen. 
Statistically significant yield variation did occur among treatments 
in 1987. No significant differences in yields were found between any of 
the herbicide treatments in 1988. Soybean yields were significantly 
higher in 1988 than in 1987. 
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INTRODUCTION 
Soybeans (Glycine ~) have been used for many years as a major 
source of protein for animal and human consumption (13.22). In the last 
15 years soybean hectarage has grown significantly worldwide. Econo-
mically, soybeans are the most important oilseed crop in the world (13) . 
The United States leads in the worldwide production of soybeans 
primarily as a result of an increase in hectarage in the corn belt states 
during the last few years (9). 
The economic value of soybeans for Kentucky is the third highest 
when it is compared with all farm products (30). Weeds are the most 
economically important problem for soybean growers. Weed competition 
for nutrients, mOisture, sunlight, and growing space has been found to 
be the greatest adverse factor affecting soybean yields (1.2.9.24.25). 
Poor weed control also has the greatest adverse effect on soybean seed 
quality (2.21). For soybean growers in the southeastern United 
successful economic return from soybean yields is greatly dependent upon 
good weed control. Broadleaf weeds have been mentioned as the most 
troublesome weeds in soybean fields, being more competitive than are 
grass weeds (5,14,33). As dominant weeds in soybeans, broadleaf weeds 
increase lodging, reduce yield, and reduce mechanical harvesting 
efficiency (14) . Morningglories (Ipomoea !E£). common cocklebur (Xanthium 
atrumarium), common lambsquarters (Chenopodium ~ L.), common ragweed 
(Ambros artemisiifolia). and redroot pigweed (Aaaranthu8 retroflexus L.) 
are serious broadleaf weeds in soybean fields throUlh the southeastern 
1 
2 
United States. Soybean yield losses caused by this complex of broad leaf 
weeds may be from 63% to 75% (1). Before the present decade the most 
effective means to control these weed~ in soybeans was the use of 5011-
applied herbicides accompanied by cultivation (33). Fortunately in the 
last few years an increasing number of postemergence herbicides has been 
developed to control broadleaf weeds that escape from the soil applied 
materials. 
Recently fomesafen, S-[2-chloro-4-(trifluoromethyl)phenoxy)-N-
methyl - s ulfonyl ) -2-nitrobenzamide , one of the most promising of these 
materials, was introduced and registered in the United States for 
controlling a wide rnnge of annual broad leaf weeds in soybeans ( 14 .22). 
This study 1-:a5 undertaken to evaluate the effectiveness of fome s afcn for 
broadlcaf weed control in soybeans . freatments included the p.valu3tion 
of different rates .lnd times of application of the herbic ide and t\iO 
different concentrntions of a nonionic sur factant. 
REVIEW OF LITERATURE 
Soybeans 
Soybeans (Glycine ~) are among the world's most important sources 
of oil and protein for human and livestock consumption. Soybeans were 
one of the fastest growing items of world trade in the 1970's, totaling 
35 . 6 million metric tons valued at approximately 8.5 billion dollars 
during 1977-78 (9,13,23). Soybeans have replaced both wheat and corn as 
the leading cash crop in the United States. By 1981 a total of nearly 
28 million hectares of soybeans were planted, with an average yield of 
2043 kilograms of seeds per hectare . World soybean production in that 
year was approximately 88 billion kilograms; the U.S. produced 55.26 billion 
kilograms (9). 
In the late 1970's areas planted in soybeans in the southeastern 
United States and the Great Plains States had increased (30). In Kentucky 
soybeans are considered a major crop, having the third highest val ue QI 
all farm products, and have in the last few years increased in total value 
faster than any other crop (37). However, in 1986 soybean production in 
Kentucky fell 10 percent from 1985 to a total 17000 MT, harvested 
heetarage was down 5 percent, and yield per hectare averaged 2152 kilograms 
compared to a record high of 2287 kg{ha the previous year. 
Weed Problems in Soybeans 
Weeds are the most economically important pest problem for soybean 
growers in the southeastern United States. Competition for moisture, 
3 
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plant nutrients, sunlight, and growing space makes weeds the number one 
soybean yield reducer (1,2,21). Weeds also reduce the quality and quantity 
of harvested beans by delaying harvest and by lowering the efficiency 
of equipment during harvest (33). 
The success of soybean production in the United States depends upon 
the effectiveness of the weed control methods used (5). Reduction of 
soybean yields due to weed competition is significantly dependent on 
soybean stand (34). Marra (21) found soybean yield reductions from weeds 
were more affected with soybean stands of 3 plants per 30 em of row than 
with stands of 15 plants per 30 em of row. Denser stands in narrow rows 
have also been reported to improve competition over weeds at an c~rlier 
stage of growth than those in wide row. (23). 
Soybean yield reductions caused by broadIea! weed competition vary 
with the weed species. It is difficult to measure the economic threshold 
of soybeans because broadleaf weeds have been studied individually with 
respect to their negative effect on soybeans, and weed densities have not 
been reported in practical units to soybean growers estimating weed 
populations in their fields (33). Competition begins early from weeds 
that emerge prior to or with soybeans and persists as long as they 
remain actively growing (10,36). Early weed competition was found to 
have the greatest adverse effect on soybean yields (17). The critical 
period of morningglory competition in soybeans is from 6 to 8 weeks of 
growth. Yield 10s5 from the effect of morninsglory was more severe when 
soybean stands were below 9 to 10 plants per 30 em of row (10). Even 
though established soybeans compete well with young weeds, yield reduc-
tions due to competition have been reported (30). Annual and perennial 
weeds, grasses, and broadleaf weeds have been demonstrated to have an 
adverse ~ffect on soybean yield. (22,36). It ha. been found that soybean 
yields can be affected differently depending on weed .pecie. and their 
density (1). Weed problems vary from place to place depending on agri-
cultural vractices and environmental conditions prevalent during the 
growing season. Weeds not only reduce yield, but also increase lodgin«. 
delay maturity , and increase harvesting and cleaning coats (2,27,36). 
Broadleaf Weeds 
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Broadieaf weeds are considered to cause higher crop yield reductions 
than grass or grasslike weeds. McWhorter and Barrentine (23) found 
cocklebur to be about twice as damaging to soybean yields as the perennial 
weed johnsongrass (Sorghum halapense). Broadleaf weeds compete more 
successfully with plant crops because they have a more spreadinK growth 
form and more horizontal leaves, thus making them more efficient light 
interceptors (1 ) . The competitiveness of tall morningglory [Ipomoea 
purpurea (L.) Roth] is nearly equal to that of COmDOn cocklebur which 
is considered the weed most detrimental to soybeans in the United States. 
Ivyleaf morningglory [Ipomoea hederacea (L.) Jacq.] at densities of 1 
plant per 30 cm and 15 cm of row reduced soybean yields by 13% an~ 36% 
respectively, according to Cordes and Bauman (10). 
Full growing season competition of morningglories may reduce yie lds 
of soybeans up to 70%. Morningglory seedlings emerging from a depth of 
4 cm or greater were delayed by as much as 4 weeks compared to those 
emerging from a shallower depth (29) . Proch and Kapusta have reported 
that increasing the seeding depth from 5 to 10 cm delayed emergence of 
ivyleaf morningglory by 5 days (29). 
Shurtleff and Coble found .oybean seed yield reductions of 22% from 
redroot pigweed, 15% from common lambsquartere, 12% from common ragweed 
(Aabrosia artemisiifolia L.) and 5% from .lcklepod (ca •• ia obtu.ifolia L.) 
6 
with a density of 16 weeds per 10 meters row. Soybean heisht, dry-.. tter 
production, stem diameter, numbers of leaves, leaf welsht, and leaf area 
have be~n reported as being reduced by competition with various broadieaf 
weed species (3,21,33). 
Postemergence BroadIea! Weed Control in Soybeans 
Actually more herbicides and methods of application are available 
for weed control in soybeans than ever before (18) . Soybean growers 
have reduced their use of rotary hoes and cultivators, and have increased 
their use of postemergence herbicides (36) . In the last few years post-
emergence herbicides have provided excellent control of many broadieaf 
weeds . In addition more effective w~ed control has lessened yield 
reductions caused by competition from weeds, cut the time and labor for 
cultivation, made harvesting easier, and given an opportunity to many 
farmers to grow soybeans in rows too narrow for cultivation (5,36). 
Very often velvetleaf (Abutilon theophrasti Hedik) and jimsonweed 
(Datura stramonium L.) are prevalent late in the growing season, and not 
all post emergence herbicides provide good control of these weeds. 
According to Wax (36) increased rates of metribuzin [4-amino-6-(I,l-
dimethylethyl)-3-(methylthio)-l,2,4-triazin-S-(4H)-one] or timely 
applications of bentazon [S-amino-4-chloro-2-phenyl-3(2H)-pyridazinone] 
are two options for controlling velvetleaf and jimsonweed. Timely 
postemercence application of bentazon can provide good control of 
cocklebur in soybeans (31). 
Black nightshade (Solanum nigrum L.), is reported to be a severe 
problem in some soybean fields because it seems to tolerate a good deal 
of shading, and it is still green at the time of soybean maturity and 
harvest (36) . As a consequence it represents a great harve.tins problem. 
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Some of the most widely used herbicides are not effective in Controlling 
black nightshade, but acifluorfen [sodiUm-5-(2-chlOrO-4-(trifluorOmethYl)_ 
Ph
p
noXY)-2-ni trobenzoateJ, applied early POstemergence, and fomesafen, 
have shown excellent control (18) . 
Morningglorie. are ranked third as a major weed problem for soybean 
growers in the Southeastern United States (3). Reduced competition from 
broadleaf weeds fairly well controlled by soil-applied herbicides has 
alloWed morningglories to become one of the most dominant weeds in soybeans 
(17). In recent years the compe titiveness and control of individual 
morningglory spec ies have been evaluated, and it has been determined 
that they vary in compe t itiveness anu response to herbicides (3,14). 
One of the most effective and widely used herbicides for Control of 
morningglory species i n soybeans is acifluorfen, and it's effectiveness 
varies with the species. 
Barker et al (3) found different species 
--------
response to acifluorfen applied at 0.6 kg aitha, with 95%, 44%, 37%, and 
37% control of pitted morningglory (Ipomoea lacunosa L.), tall morning_ 
glory, entireleaf morningglory (Ipomoea hederacea !!! integriuscula Gray ', 
and ivyleaf morningglory, respectively. 
Proper timing of postemergence herbicide aPPlications is required 
to Obtain effective mOrningglory control (27). Acifluorfen at 0 . 6 kg aitha 
gave 85% control of entire leaf morningglory When it was applied at the 
one -leaf growth stage. However, poor control Was found when acifluorfen 
was applied at the two-leaf stage Or later (27). Acifluorfen at 0.3 to 
0 . 4 kg aitha provided good control of pitted morningglory less than 15 em 
tall, but ivyleaf morningglory at the same growth stage required 0.4 to 
0.6 kg aitha for control (31). Higgins et al (14) reported that a high 
rate of acifluorfen controlled more morningglory than did lactofen, 
l-(carboethoxy) ethyl S-[2-chlOrO-4-(trifluorOmethYl)PhenOxYJ_2_nitro_ 
benzolate. In addition, control of ivyleaf mo
rn
ing8l ory wa. Ie •• than 
8 
that obtained in pitted morningglory when low rates of acifluorfen and 
lactofen were applied. Barker!!-!l (3) conducted tests in North Carolina 
and det ermined that applications of 1 . 68 kg ai/ha of bentazon 4 weeks 
after planting was highly effective in controlling all morningglory 
species. Applications of bentazon 6 weeks after planting decreased its 
effectiveness on morningglorie s by 57% . Ivyleaf and scarlet (Ipomoea 
coccinea L.) morningslories were more susceptible to bentazon than were 
tall and entireleaf mor ningglories. In addition, acifluorfen at 0.28 
and 0.56 kg ai/ha applied 6 weeks after planting provided 85% control 
of all morningglory species. 
Control of ivyleaf morningelory was more efficient when trifluralin 
(alpha, alpha, alpha, trifluoro-2, 6-dinitro-N, N-dipropyl-p-toluidine ) 
was incorporated to a depth of 10 em than when incorporation was made 
only 5 cm deep (29). Trifluralin applied pre plant incorporated plus 
alachlor [2-chloro-2'-6' - diethyl-N-(methoxymethyl )acetanilide] applied 
pre emergence provided up to 92% control of ivyleaf morningglory compared 
to 33 and 15% respectively, when these herb i cides were applied alone at 
equal rates (18 ) . Prosch and Kapusta (29) have observed that ~e best 
control of ivyleaf morningglory with trifluralin occurs at seed germination 
or early emergence stage . 
As the use of postemergence herbicides has increased, soybean 
growers have been concerned about phytotoxic ity or l eaf burn and ti,e 
ultimate effect of this on their yields (16,17,18 ) . Bentazon, acifluorfen, 
and naptalam+dinoseb (N-a-naphthylphthalamic acid)+(2-sec butyl 4, 6-
dinitrophenol) are among the most widely used postemergence broadleaf 
herbicides in soybeans (16). These herbicides offer excellent control 
of many broad leaf weeds, but they can result in some early soybean injury. 
9 
However, early crop injury caused by bentazon or acifluorfen had no 
significant effect on soybean yield (36). Soybean injury and stand 
reduct!on were less than 5% when trifluralin was applied preplant 
incorporated and alachlor applied pre emergence (29). Over-the-top 
applications of acifluorfen. bentazon. linuron [N-(3.4-dichloroPhenYl)_ 
N-methoXY-N-methYlUreaJ.metribuzin. and 2.4-DB[4-2.4-dichloroPhenoxy) 
butyric acid) resulted in le.s soybean injury. higher morningglory control. 
and greater soybean seed yields when these herbicides were applied 4 
weeks after Planting than at 6 weeks after planting (3). Kapusta ~ 
(18) reported that applications of bentazon, acifluorfen, and naptalam+ 
dinoseb alone or in combination wIth 2,4-DD caused ~arly crop injury, 
but soybeans outgrew most oE the injury by 21 days and there was no 
effect on yield. AciEluorfen and lactofen were also reported to have 
more phytotoxic effects than EomesaEen, 5-[2-chloro-4-CtrifluoromethYl) 
PhenoxyJ -N-(methYl-sulfnYl)-2-nitrobenzamide (14) on soybeans 15 days 
after treatment. Recent data indicates that early-stage injury caused 
by most currently used herbicides did not reduce soybean yield under 
normal grOWing conditions (18). 
Fomesafen 
Fomesafen is a new se l ective postemergence herbicide for soybeans 
which controls a broad spectrum of broadleaf weeds (16. 31.35). Fomesafen 
is formulated as 239 grams of active ingredient per liter and is a water 
soluble liqUid (31). Applications of fomesafen should be made as a 
postemergence broadcast application when weeds are 1-3 inches tall. A 
non ionic surfactant or a crop oil concentrate should be added to increase 
its activity and to reduce the amount of herbicide needed for adequate 
weed control (16.35). 
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It is recommended that fomesafen should be used i n the southeastern 
United States at rates of 0.28 kg ai/ha to 0.42 kg ai/ha (16). This 
herbicide gives excellent control of the most troublesome broad leaf 
weeds like morningglories, cocklebur. hemp sesbania [Sesbania exaltata 
(Raf.) Rydb. ex A.W . HillJ. common ragweed. black nightshade. jimsonweed. 
Pennsylvania smartweed (Poly§onum pensylvanicum L.), and pigweed (16,31, 
35). 
Postemergence applications of 0.14 and 0 . 28 kilograms of fomesafen 
per hectare gave good broadleaf weed control in soybeans (8) . At higher 
rates of 0.56 and 2.24 kg ai/ha this herbicide was highly effective as a 
pre emergence soybean herbicide. Although, at these rates, potential 
damage to certain rotational crops on some soils may occur. Maize (!!! 
mays) and sorghum (Sorghum bicolor Moench) were particularly sensitive 
(8) . 
Shoham ~ (32) found that tank mixtures of 0.25-0.50 kg/ha of 
fomesafen plus fluazifop-P((R)-2-[4-[[5-(trifluoromethYlJ-2_pyridinYlJJ 
oxyJphenoxyJpropanoic acid) applied at early postemergence at the same 
rates gave better broad-spectrum weed control than did alachlor+metT~t in 
or alachlor+linuron applied preemergence in soybeans. Tank mixtures of 
0.42 kg ai fomesafen/ha and 0.21 kg ai/ha of fluazifop-P plus a crop oil 
concentrated applied postemergence resulted in 92%, 47%, and 80% control 
of red root pigweed, velvetleaf, and giant foxtail (Setaria faberl Herrm.), 
re spectively (12). However. soybean injury of 22%-28% was reported as a 
result of these applications. 
Three rates of fomesafen applied alone and in tank mix with fluazifop-
P for broadleaf weed control in soybeans were tested in 1985 (19). 
Fomesafen provided an acceptable control of the target weeds at all rates 
11 
under study. In addition, it was more effective kilogram-for-kilogram of 
active ingredient than was acifluorfen. Lueschen and Rathmann (20) found 
acifluorfen and bentazon provided 80% and 96% control of prickly smart weed 
(Polygonum bungeanum Turcz) while fomesafen gave 66% control. Application 
of lactofen at 0.22 kg ai/ha mixed with fomesafen at 0.42 kg ai/ha gave 
less than 70% control of prickly smartweed 21 days after treatment, but 
control was approximately 80% at harvest (20) . 
Fomesafen at 0.6 kg ai/ha controlled 90% of ivyleaf morningglory 
15 days after treatment (14). However, ivyleaf morningglory control 
was lower than that of pitted morningglory at a low rate of fomesafen. 
Ivyleaf morningglory control with fomesafen ranged from 28% to 72% 90 
days after treatment while pitted morningglory control ranged from 76 
to 99% (14). Higgins ~ (14) observed greater tolerance of ivyleaf 
morningglory to diphenyl ether herbicides when compared to pitted morn ins-
glory. It has also been reported that ivyleaf morningglory leaves 
absorbed less diphenyl ether material than did pitted morningglory leaves 
(27). This response of ivyleaf morningglory is attributed to its pubescent 
leaf surface that reduces herbicide absorption (14). 
Soil residual weed control can be obtained from a postemergence 
application of fomesafen for 4 or more weeks. In comparison with other 
postemergence herbicides fomesafen causes less phytotoxicity of soybeans 
than other diphenyl ether materials even in the seedling stage that 
minimizes the crop burning or stunting (16,35). Applications of fomesafen 
in a tank mix with bentazon provided an increase of broad leaf control 
compared to either product alone, and maintained favorable soybean 
selectivity (16,31). 
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The success of grass control from P08temergence herbicides such as 
sethoxidim, 2-C1-(ethoxYimino)butYl]-5_C2_ethYlthio propyl]-3-hydroxy_ 
2-cyclohexen-l_one, and fluzaifop-butyl generally is greater when these 
herbicides are applied alone than when applied in combination with a 
postemergence herbicide for broadleaf weed control (6,11,19,32). 
Sethoxidim and fluazifop-buthYl were significantly antagonized by fome-
safen (11). Poor grass control in soybeans resulted from this combination. 
The optimum carrier volume required for adequate weed Control in 
soybeans depends on the weed specie~ the type of nozzle used, and the 
herbicide selected (5). Application of fomesafen provided a significant 
incTp.ase on velvet leaf control as the carrier volume was increased from 
23 to IB7 L/ha, and flooding nozzle types were used (19). 
The addition of 5urfactants to fomesafen reduces surface tension 
and produces better coverage of the leaves by the hecbicide solution. 
Surfactants also may help in solUbilizing non-polar plant substances 
such as the waxy cuticle (7). These factors contribute to increased 
efficacy by causing the applied herbicide solution to penetrate mo 
easily and to spread throughout the plant, enhancing the toxicity to 
weeds. 
MATERIALS AND METHODS 
Field experiments were conducted at the Western Kentucky University 
farm in Bowling Green, Kentucky, during the summers of 1987 and 1988. 
Soybeans were planted in a Pembroke silt loam (Mollie Paleudalf) soil. 
The experimental design utilized was a randomized complete block with 
four replications. 
All plot areas were plowed and disked before planting. Soybeans of 
the variety "55-391" were planted during 1987 and the variety "Coker 393" 
was planted in 1988. Soybeans were planted in 76.20 em row widths on 
June 10, 1987, and on May 16, 1988. Plots consisted of two rows 0.6 m 
wide and 7.6 m long. All herbicide treatments sere applied with a hand-
held carbon dioxide pressurized sprayer at a rate of 224 L/ha at a pressure 
of 220 kpa. Evaluations of fomesafen at different rates and times of 
application with a nonionic surfactant were made for broadlQaf weed 
control in soybeans. The herbicide was evaluated at rates uf 0 .07, 
0.14, 0.28, and 0.35 kg ai/ha in early and late postemergence applica-
tions . The nonionic surfactant X-77 was added to the spray solution 
at concentrations of 0.25% and 0.50% of total volume. 
A preemergence application of metalochlor [2-chloro-N-(2-ethyl-6-
methylphenyl)-N-(2-methoxy-l-methylethyl)acetamide] at rate of 2.2 kg 
ai/ha was made over the entire experimental area on June 10 in 1987 and 
on May 16 in 1988 for grass control prior to planting. Also a postemer-
gence application of quizalofop-ethyl, the ethyl ester of 2-[4-[(6-
chloro-2-quinoxalinyl)oxy]phenoxy]propionie acid, at a rate of 0.14 kg 
ai/ha was made on June 8 for johnsongrass control in 1988. 
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Broadleaf weed pressure was greater over the entire area of the 
study in 1987 than in 1988 . Among the most common broadleaf weeds in 
all plots were morningglories, redroot pigweed, jimsonweed, carpetweed, 
horseweed, horsenettle, and prickly aida. 
Early post emergence appl i cations of fomesafen were made on July 10 
in 1987 when broadleaf weeds were 10 em in height, and soybeans were at 
the 3 trifoliate leaf stage of growth. In 1988 early postemergence 
applications were made on June 13 when the average height of broadleaf 
weeds were 8-10 em, and soybeans were at the 2-3 trifoliate leaf stage 
of growth. Late postemergence appl i cations were made on July 28 in 
1987 when morningglory vines were 31 em in length and the complex of 
broad leaf weeds averaged 22 em in height, and soybeans were at the 4-5 
trifoliate stage of growth. Late postemergence applications were made 
on July 1 i n 1988 when morningglory vines were 28 cm in length, and 
other broadleaf weeds averaged 18 em in height. 
Visual ratings for broadleaf weed control were made on August 10 
for early postemergence application treatments, and on August 28 for 
late postemergenee application treatments in 1987. Early postemergenc~ 
treatments and late postemergence treatments were rated on July 13 and 
14 
on August 1 respectively in 1988. All ratings were reported as a percentage 
of broadleaf weed stand controlled. 
Yield data were obtained by harvest i ng 6 m of two rows i n each treat-
ment with a Nassey-Ferguson Model 35 S.P combine which was modifi ed for 
small plots . Yield samples were cleaned, weighed, and adjusted to 13% 
moisture . 
Analysis of variance was conducted for percent of broadIeaf weed 
control and soybean yield data. Mean separation was performed using 
Duncan's multiple range test as described by Steele and Torrie (34). 
The analysis of variance tables are listed in the appendix. 
RESULTS AND DISCUSSION 
Broadleaf Weed Control for 1987 and 19~8 
Fomesafen applications of 0.14, 0 . 28, and 0 . 35 kg ai/ha plus the 
addition of a nonionic surfactant at 0.25%, and 0.50% resulted in 
equivalent broadleaf weed control (Table 1) . Broadleaf weed control 
ranged from 59% provided by 0.07 kg ai/ha of fomesafen plus surfactant 
at 0.50% applied early postemergence to 99% when the herbicide was 
applied at 0.35 kg ai/ha plus surfactant at 0.25% and 0.50% in either 
early or late postemergence application. Herbicide efficacy was reduced 
when fomesafen was applied at the rate of 0.07 kg ai/ha. There were no 
significant differences among early postemergence treatments and late 
postemergence treatments at rates of 0.14, 0.28, and 0.35 kg ai/ha 30 
days after application in 1987 (Table 1). 
All treatments which received either early or late postemergence 
application of fomesafen at rates of 0.14, 0.28, and 0 . 35 kg ai/ha gave 
more than 89% control of broadieaf weeds . Treatments which received 
0.07 kg ai/ha of fomesafen resulted in significantly less control, and 
averaged 78% control of broadieaf weeds . 
There were no significant differences in 1987 among treatments 
which received the high~r rates of fomesafen either early postemergence 
or late postemergence. However. the best control over all broadleaf 
weed species in the experimental area was obtained from treatments which 
received the highest rate (0.35 kg ai/hal of fomesafen. These treatments 
averaged 99% control followed by treatments which received 0.28, 0.14, 
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Table 1. Evaluation of fomesafen plus surfactant on broadleaf weed control and soybean yields in 1987. 
Treatments Ratea Time of application b Percent broad leaf Soybean yields 
weed controle (kg/ha)C 
F.-eafen + surf. d 0.07 EP 59 d 1193 abcde FODee.fen + surf. 0.14 EP 91 ab 1299 abcd Fo.eaafen + surf. 0.28 EP 97 a 1339 abcd F.-safen + surf. 0.35 EP 99 a 1300 abcd Check 
687 e F.-safen + surf. 0.07 LP 80 bc 1531 ab Fo.eaafen + surf. 0.14 LP 98 a 1610 a F.-e.fen + surf. 0 . 28 LP 97 a 1512 abc Fo.eaafen + surf . 0 . 35 LP 99 a 1586 ab Check 
908 de FOResafen + surf. e 0.07 EP 67 c 952 de F.-safen + surf. 0.14 EP 89 ab 1054 bcde FOMes.fen + surf. 0 . 28 EP 97 a 986 cde Fa.eaafen + surf. 0 . 35 EP 99 a 933 de Check 
1368 abcd 
atg/ ha active ingredient 
bti.., of application. EP-early postemergence, LP-late postemergence 
cMeans within a column followed by a common letter are not significantly different at the 1% level by 
Duncan's multiple range test . 
dNon-ionic surfactant at 0.50% of the solution 
eNon-ionic surfactant at 0.25% of the solution 
and 0.07 kg aitha that averaged 96%, 93%, and 78% control respectively. 
EVen though statistical differences were not found, late postemergence 
treatments which received fomesafen at the rate of 0.14 kg aitha plus 
surfactant at 0.50% gave somewhat better broad leaf control than the 
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early postemergence treatments at the same rate. Also, late post-
emergence treatments which received the lowest rate of fomesafen (0.07 kg 
aitha) tended to give better broad leaf control than the early postemergence 
treatments at the same rate in 1987. However, in 1988 the early post-
emergence treatments tended to give better broadleaf control than late 
postemergence treatments, but there were no significant differences among 
any of these treatmonts (Taule 2) . 
Slightly better broad leaf control in late postemergence treatments 
over early postemergence treatments in 1987 might be due to broadleaf 
seedlings that escaped from the residual actiVity of the herbicide and 
emerged within 30 days after the application . However, in 1988 the 
contrary results might have resulted because of the greater stand of broad-
leaf weeds during 1987 which may have prolonged the period of seed germi-
nation. That might have led to late applications having been more 
effiCien t . Also, it was noticed that little regrowth of some broadleaf 
weeds appeared to be taking place 30 days after the early postemergence 
applications compared to more regrowth in the late post emergence treat-
ments . That observation was not documented. In this part i cular case 
variation in plant size at the time of the late postemergence applications 
may have allowed smaller plants to escape from the action of the herbicide 
and resulted in more regrowth. 
The broadleaf weeds most difficult to control were morningglories 
and prickly alda. Control of morningglories with fomesafen at rates of 
0.14 and 0 . 28 kg aitha elther in early or late applications resulted in 
Table 2. Evaluation of fomesafen plus surfactant on broadleaf weed control and on soybean yields in 1988. 
Treat ... nt8 Rate
a Time of apPlicationb Percent broad leaf 
Soybean yields 
weed controlC (kg/ha)C 
Fa.eo.fen + ourf.d 0.07 EP 
89 bcd 2711 n 
FO""'oafen + surf. 0 .14 EP 
93 abc 2746 a 
Fomeo.fen + surf. 0.28 EP 
95 ab 2772 a 
Fomeoafen + surf. 0.35 EP 
98 a 2878 a 
Check 
2841 a 
FO""'oafen + ourf. 0.07 LP 
84 d 2809 a 
Fa.esafen + surf. 0.14 LP 
91 bc 2912 a 
Foaeoafen + ourf. 0.28 LP 
93 abc 2899 a 
Fomeoafen + surf. 0.35 LP 
98 a 2680 a 
Check 
2596 a 
Fames.fen + sUTf. e 0.07 EP 
87 cd 2825 a 
Fomeaafen + surf . 0.14 EP 
94 abc 2841 a 
Famesafen + 8urf. 0.28 EP 
96 ab 2711 a 
Fomesafen + ourf. 0.35 EP 
99 a 2950 a 
2604 a 
Check 
atg/ ha active ingredient bTi ... of application. EP-early postemergence, LP-late postemergence c
Means 
within a column followed by a common letter nre not significantly different at the 1% level by 
Duncan's multiple range test. dNon-~onic surfactant at 0.50% of the solution 
eNon-ionic surfactant at 0.25% of the solpJl 
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excellent control during the 30 days following the applications. Also, 
it was noticed, but not documented, that after this period new emergence 
and plant recovery was evident. Poor prickly aida control was found over 
all treat~nts . It seemed that fameaafen did not provide adequate control 
for this particular broadleaf weed. 
There were no differences in broadleaf control between the addition 
of surfactant to famesafen at 0.25% or at 0.50%. The early postemergence 
treatments containing 0.25% of surfactant averased 77%, 91%, 96%, and 99% 
control, and the early postemergence treatments containing 0.50% of 
surfactant averaged 74%, 92%, 96%, and 99% control (Table 1 and 2) . The 
addition of surfactant at 0.50% to tameaafen in late postemergence treat-
ments provided excellent broadleaf control which averaged 82%, 94%, 95%, 
and 99% control when they were rated 30 days after the application . 
Even though the addition of a non ionic surfactant to fomesafen is 
considered to be necessary for better broadleaf control. the rates at 
which it was used in this study seemed to have no effect on the performance 
of the herbicide. 
Slight soybean injury due to fomesafen applied at rates of 0 . 14, 0.28, 
and 0.35 kg ai/ha occurred in both years. Observed injury included leaf 
burn, leaf crinkling, and reduced plant height. The higher rates of 
fomesafen caused more visible soybean injury than did lower rates. 
However. soybeans had outgrown most of the injury caused by any of the 
treatments by 14 days following application. Soybean injury was more 
noticeable on late postemergence treatments than early postemergence 
treatments. 
Rainfall patterns differed from 1987 to 1988 (Tables 5 and 6). 
Better distribution of rainfall in 1987 might have enhanced broadleaf 
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weed seed ge~mination which p~oduced a 1a~ge~ b~oad1eaf weed stand 
compa~ed to 1988. 
It is doubtful that va~iation in ~ainfa11 patte~n might have signi-
ficantly influenced the pe~fo~mance of the he~bicide o~ soybean yields. 
Since mo~e ~ainfa11 occu~ed in 1987 and 10we~ yields ~esu1ted the same 
yea~, it might be concluded that wate~ was not a limiting facto~ in 
~educing yields in 1987. Rega~ding the pe~fo~mance of the he~bicide, 
it does not seem that fomesafen ~equi~es wate~ fo~ activation (16) . Its 
efficacy does not va~y whethe~ b~oad1eaf weeds a~e unde~ wate~ streSS o~ 
not (16). 
Effects of B~oad1eaf Weeds in Soybean Yields 
This study indicated that quantity of soybean yields we~e consistently 
dete~ined by the planting time and the va~iety planted. Soybean va~ieties 
and season played an impo~tant ~ole in seed p~oduction with the highest 
ove~all yields p~oduced by "Coke~ 393" in 1988 compa~ed to the yields of 
"ss 391" in 1987. "SS 391" soybeanS p~obab1Y did not p~oduce g~eate~ 
yield fo~ the June planting due to a killing f~ost in late Octobe~ ,,~ c h 
could have affected the ~emaining ~een plants. Yield data in 1987 
(Table 1) we~e inconsistent with b~oad1eaf weed cont~ol. Bette~ b~oad­
leaf weed cont~ol did not ~esult in highe~ soybean yields eithe~ in 1987 
no~ in 1988. The ~eatest diffe~ences in yields we~e found in the checks, 
o~ control, t~eatments . In 1987 yields f~om tWO of three checks we re 
significantly diffe~ent f~om most of the he~bicide t~eatmentS. Howeve~. 
in 1988 no significant diffe~ences in soybean yields we~e found between 
any of the he~bicides t~eatments including the checks, but twO checks 
p~ovided the lowest yields in that yea~ (Table 2). 
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There were significant differences in soybean yields when early and 
late postemergence treatments plus surfactant at 0.50% were compared to 
early postemergence treatments plus surfactant at 0.25% in 1987. Late 
postemergence treat~nt8 plus surfactant at the concentration of 0.50% 
resulted 1n the tlighest yield, fOllowed by early post.emergence treatments 
plu8 surfactant at 0.50%, and by early postemergence treatments plus 
surfactant at 0.25% which resulted in the lowest yield. 
Uneven distribution of the broadleaf weed population throughout the 
experimental area might have been resPQnsible for the great variation in 
yields among and within treatments in 1987. This variation may also be 
attributed to the fact that broadleaf weed population was higher in 1987 
than in 1988 which could have been detrimental to soybean yields. In 
addition, "55 391" soybeans are considered an early variety and it was 
planted later than recommended for that variety . There were no indica-
tion. that early-season injury caused by higher rates of the herbicide 
might have cau.ed soybean yield reductions. 
Summary 
The purpose of this study was to determine which of the herbicide 
rates most effectively control a broad spectrum of broad leaf weeds at. 
different growth stages, and at the same time lessen the risk of soybean 
injury which may reduce soybean yields. Fomesafen at rates of 0.14, 
0.28 , and 0.35 kg ai/ha applied either early or late postemergence 
provided good to excellent control in both 1987 and 1988. 
The lowest rate of fomesafen (0.07 kg ai/hal gave the poore.t broad-
leaf weed control in both years. No significant difference. in control 
were found when early postemersence treatments were co~ared with late 
post emergence treatments at the sane herbicide rates. However, .are 
regrowth and plant recovery resulted from treatments which received 0.07, 
and 0.14 kg aitha of the herbicide 30 days following applications. 
Fomesafen seemed to have little effect on prickly aida. 
There was no indication of any difference in the performance of the 
herbicide when either of the two concentrations (0.25% or 0.50%) of 
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non ionic surfactant was added to the spray solution. 
Yields in 1987 were not as high as they were in 1988 even though the 
percentage of broadleaf control was almost equal in both years of the 
study. Yield data in 1987 were inconsistent with the degree of broadleaf 
weed Control. 
From this .tudy, it seems that early or postemergence apPlications 
of fomesafen a t rate. of 0.14 and 0.28 kg aitha can giVe excellent broad-
leaf weed control in soybeans. Since little crop injury Was observed 
from either of these rates they can readily be Used in over-the_top 
treatments in soybeans . In addition, the observed crop injury did not 
redUce soybean yields. 
This herbicide might be Used in conjunction with fluazifop_p for 
grass control in a good weed control program. When Working with this 
herbicide special attention shOuld be focused on timing of apPlication, 
size and kinds of broad leaf weeds, rates, type of surfactant, and tyPe of 
crops to be planted fOllowing sOYbeans. If all these f actors are conSidered 
prOperly by soybean growers in the Southeastern United States, this 
herbicide can be a Useful tool in Controlling broad leaf weeds in soybean 
fields . 
APPENDIX 
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Table 1. Analysis of variance for 1987 broad leaf weed control ratinS8. 
Source of variation df SS HS F 
Total 47 9721.92 
Replications 3 190.75 63 . 58 1.61ns 
Treatments 11 8228.92 748.08 18.96** 
Error 33 1302 . 25 39.46 
Table 2. Analysis of variance for 1988 broadleaf weed control ratings. 
Source of variation df SS HS F 
Total 47 1425 . 31 
Replications 3 137.06 45.69 4.52* 
Treatments 11 954.56 86.78 8.58** 
Error 33 333 .69 10.11 
ns Not significant 
'* 
Significant at the 5% level 
** Significant at the 1% level 
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Table 3. Analysis of variance for 1987 soybean yields. 
Source of variation df SS liS F 
Total 59 1696.35 
Replications 
3 120.04 40.01 3.01 ,. Treatments 14 1017 . 78 72 . 70 5 . 47** Error 
42 558 . 53 13.30 
Table 4. Analysis of variance for 1988 soybean yields. 
Source of variation df SS liS F 
Total 
59 601.06 
Replications 
3 64.75 21.58 2.32 ns Treatments 
14 146.26 10.45 1.12 ns Error 
42 390.06 9.29 
n. Not significant 
-:, Significant at the 5% level \'U',' Significant at the 1% level 
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Table 5. Rainfall at the Western Kentucky University Farm from Hay 3 
to September 8, 1987 . 
Date Amount (cm) 
Hay 3 2.00 
14 
.20 
15 1.65 
17 
.03 
18 
.03 
20 
.55 
25 
.38 
29 
. 43 
30 
.83 
June 1 1. 73 
13 
. 05 
16 2.78 
17 1.48 
19 
.73 
22 
.35 
24 
.10 
30 1.05 
July 1 4 . 20 
3 1.25 
5 4.95 
7 4.45 
10 
.08 
13 1.20 
27 
.23 
29 
.93 
August 9 2.18 
17 1.53 
27 
. 58 
Total 35.95 
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Table 6. Rainfall at the Western Kentucky University Farm from Hay 8 
to Ausust 28. 1988. 
Date Amount (em) 
Hay 8 1.02 
9 1.24 
16 
.10 
22 . 74 
23 1.07 
24 1.12 
June 9 1. 78 
16 1.42 
29 
. 43 
July 9 
.13 
11 
.25 
12 1.57 
l3 2.87 
17 
.28 
18 
.81 
19 3.99 
20 3.33 
30 
.18 
August 2 
.18 
5 
.13 
6 
.56 
11 
.15 
19 1. 75 
20 2.34 
23 2.29 
28 1.37 
Total 31.10 
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